In the past few decades, a considerable number of old houses have been demolished in China's urban redevelopment projects, which led to the disappearance of some historic buildings and the relocation of the original residents. Recently, the strategy of housing demolition (HD) in Chinese cities has been replaced by housing conservation and renovation (HCR). However, the transition from HD to HCR is not carried out well. This study aims to explore the key challenges in HCR practice by using a mixed method. Based on the field investigations in pilot projects and semistructured interviews, current HCR practices in Shanghai are summarized, and the four key challenges are identified as:
Introduction
Since the 1980s, China has set off a wave of housing demolition (HD) [1, 2] . Some historic buildings were demolished because of a neglect for the historical value; the residents living in these buildings were relocated to new houses [3] . These structures include some alleyways (hutong) in Beijing [4, 5] and some lane houses (lilong) in Shanghai [1] . As cultural heritage, These buildings are considered to have high historical value [6] [7] [8] . More importantly, after long-term development, the residents in these old houses have formed a unique culture with prominent social value [9, 10] . Therefore, the demolition of these old houses in urban redevelopment projects has been increasingly questioned.
In the 1990s, Shanghai made some attempts to practice housing conservation and renovation (HCR) [1, 11, 12] . The Xintiandi redevelopment project is a typical case from this period. Xintiandi was originally a lane architectural complex. After privately-funded redevelopment, it has now been converted into a commercial landmark and is no longer used for residential purposes [11] . Although the Xintiandi project kept the building shell, it drove the original residents away and had a negative impact on the social network. The connotations of HCR include not only conserving the physical building, but also protecting social networks and culture [13] . However, half-HCR is aimed at gaining economic profits and usually pays less attention to residents' interests and community culture. Therefore, the Xintiandi redevelopment was only half-HCR, not real HCR.
Around 2016, the Shanghai government decided to protect lane houses, requiring preservation of the original inhabitants, social networks, and cultural traditions. As a result, some policies aimed Land 2019, 8, 175 3 of 18 secondary land development [22] . Conservation of architectural heritage and traditional culture does not garner much attention. Thus, some lane houses were demolished.
Therefore, there is an increasing interest in housing conservation and renovation (HCR) [15, 37] , especially for those buildings with historical value [38] . HCR can extend a building's life and offer significant social, cultural, and economic benefits to society [12] . However, a systematic measure has not been already formed to fulfill HCR. Some scholars even suggest a city that preserves urban heritage is a "modern utopia" [13] . However, realizing HCR is in line with UNESCO's recommendations on the historic urban landscape [18, 39, 40] . Some scholars argue that HCR could be smoothly performed through innovative means [13, 41, 42] .
Barriers to Implementing HCR Practice
Previous studies have found that the barriers to HCR practice involve society, economics, and politics.
HCR faces social problems that arise from the transition from HD to HCR. HD and half-HCR underlined economic growth, with less attention paid to social well-being [12] . Hence, the urban neighborhood is excluded from decision-making and profit distribution [11] . Furthermore, economically-led HCR projects may lead to problems such as commodification, gentrification [39] , displacement, social exclusion, and heritage dissonance [43] . Therefore, community participation is needed to promote heritage conservation and urban sustainability [44, 45] . However, community participation in HCR remains underinvestigated. What is worse, the half-HCR of historic buildings may create trans-historical space and confusing architecture, combining historical symbols with modern architecture. As a result, there may be a loss of architectural identity and fragments of history [46, 47] .
In addition, funding is a critical factor affecting HCR practice. Usually, the government sells heritage resources to the tourism market to create economic profits for funding [48] . However, tourism strengthens the power of local governments and affects the social functions of historic buildings [49] . In other words, excessive attention to economic growth may contribute to unfavorable social problems [22] , while extreme attention to social issues may lead to insufficient HCR funding. The key to addressing the funding problem is to increase residents' and social visitors' recognition of the cultural heritage value [50] . Wang and Lee (2008) suggest that local organizations with residential participation can be established to improve the construction environment after the cultural heritage value is recognized. In this way, market competition can be employed to promote growth in HCR funding [51] . However, the specific steps remain unclear.
The government can develop policies to help achieve the transition from HD to HCR. Theodossopoulos (2018) argued that the government can improve HCR by raising awareness, imposing tax incentives, periodically inspecting properties, clarifying statutory identification procedures, and discussing the need for HCR at the national and regional levels [52] . Some researchers have proposed institutionalizing public participation mechanisms. Participants include community, governments, and NGOs. These mechanisms should enable the cooperation of the government and other stakeholders [53, 54] . However, the change and enactment of HCR regulations require a lot of arguments and face many difficulties because HCR involves many stakeholders with different claims.
Research Methods

Mixed Research Method
The mixed research method of this study integrated a literature review, regulations review, field investigations, semistructured interviews, qualitative analysis, group discussions, and expert argumentation.
Reviews of literature and regulations continued throughout the research process. The field investigations and semistructured interviews were conducted between 1 June and 20 August 2018. The field investigations focused on the first batch of HCR pilot projects promoted by the Shanghai Figure 1 ). Some of these projects have already completed HCR, some are under construction, and others have not yet started HCR. Through field research, the practical conditions were recorded in detail. This is part of the first-hand data in this research. The data format included pictures and recordings. The specific interview questions were not clear at the beginning of this study. Therefore, this study adopts semi-structured interviews to collect more first-hand data, because semistructured interviews only need a rough framework of questions in interviews. As shown in Table 1 , these questions in this paper related to the Shanghai HCR practice status quo (No. 1, No. 2), prevailing operating modes (No. 3), difficulties in the transition from HD to HCR (No. 4), the cause of the difficulty (No. 5), and potential countermeasures (No. 6, No. 7). These questions were posed to interviewees including civil servants, employees of state-owned and private enterprises, and university researchers. Each individual semistructured interview lasted 30 min to 1 h; the actual interview duration depended on the interviewees' responses. It was not necessary for every interviewee to answer the questions strictly. Instead, to elicit what they considered important, they were encouraged to share clarification and explanations. This allowed the problems and the experience to be fully shared. The responses of the interviewees in the semistructured interviews were recorded in detail. The data format in this part included the interview minutes and recordings of the interviews. What obstacles do you think the current practice of HCR in Shanghai faces? 5
What do you think is the reason for the difficulties facing Shanghai from HD to HCR? 6
What measures do you believe should be taken to solve these obstacles?
7
Do you believe there are any profit points in the current HCR projects in Shanghai? What measures do you believe the government should take to spur private investment? (presented to the enterprises only)
Through field research and semistructured interviews, first-hand data was gathered. These data describe in detail the current HCR practices in Shanghai and the difficulties encountered in the actual implementation of the HCR projects. The data also include some suggestions given by the interviewees. The different parts of these data are highly correlated. Therefore, this research used a qualitative analysis to process these data with the help of NVivo12 (as stated in Section 3.2). After a comprehensive and rigorous data analysis, the current HCR practices in Shanghai are summarized; the challenges associated with HCR practice in Shanghai are fully identified; some suggestions for addressing the challenges are also summarized. To develop specific measures, three group discussions were conducted between 23 August and 10 September 2018. Each group discussion lasted 2-3 h. The participants in group discussions were the researchers of this study, including two professors, two doctoral students, and one postgraduate. Group discussions focused on important views extracted from the semistructured interviews; these were used to form a preliminary proposal to solve the challenges in Shanghai's transition from HD to HCR.
After that, expert argumentation was organized during 13 and 20 September 2018. Interviewees in expert argumentation included civil servants and enterprise employees. Participants in the expert argumentation included respondents who presented important points in semistructured interviews. The expert argumentation carried out a specific analysis of the challenges faced by Shanghai, demonstrated the preliminary proposals formed by the group discussions, and finally came up with specific countermeasures. Table 2 provides details about the interviewees participating in semistructured interviews and expert argumentation. "S" and "E" represent participation in semistructured interviews and expert argumentation, respectively. Combining multiple methods ensures data integrity and objectivity. Figure 2 summarizes the mixed research method and process applied in this study.
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Qualitative Analysis Using NVivo12
As mentioned in Section 3.1, the first-hand data in this paper included pictures, recordings, and interview minutes. NVivo12 is an important tool used for qualitative analysis in social science. It can be compatible with different formats of data, including text, pictures, audio, and video [55] [56] [57] . Therefore, this research processed the data collected in field investigations and semistructured interviews with the help of NVivo12. Data processing involved three steps. The first step was to import all the first-hand data into NVivo12. The second one was creating three main nodes in NVivo12, i.e., HCR practices, challenges, and suggestions. Lastly, to avoid the inaccuracy of automatic coding, manual coding was adopted in this research. The researchers coded the source materials to gather material about the topics and store it in nodes; they discussed each piece of data rigorously to place the first-hand data into the most appropriate nodes. In addition, during the coding process, the analysts supplemented other nodes under the three main nodes. The results are shown in Table 3 . According to the results, this research deleted the nodes that were mentioned less often, i.e., historical records, insufficient executive staff in neighborhood committees, residents' unwillingness to negotiate, and inefficient urban planning. The deletion of these less important nodes could help the researchers focus on more essential issues. Based on the qualitative analysis via Nvivo12, the current practices and key challenges of HCR in Shanghai are obtained. Meanwhile, even though suggestions were mentioned only 11 times, they were very important to this study. Therefore, based on the two recommendations, i.e., revisions to HD policy, breakthroughs in construction planning and FAR, this research conducted group discussions and expert argumentation to draw the final countermeasures (as stated in Section 3.1).
Results and Discussion
Current HCR Practices in Shanghai
Shanghai has three methods to deal with old lane houses. The first is to demolish all lane houses and build modern buildings; those modern buildings include commercial houses, office buildings, and commercial real estate. For example, Guangming Lane in Changning District was demolished in 2015, and new restaurants have been built there. The second is to demolish part of the lane. In this case, the undemolished buildings are preserved, while new modern buildings are built on empty land. Usually, retained buildings have high historical value. For example, in 1999, except for valuable lane houses, buildings in Xintiandi were demolished and modern high-rise buildings were subsequently constructed [11] ; the retained lane include the site of the First Congress of the Communist Party of China. The goal of these two methods is economic interests; they usually involve the participation of developers and the displacement of the original inhabitants.
The third approach is to preserve all the lane houses on the plot. For example, in the 2018 Hongkou District Chunyang Lane renovation project, all lane houses were retained. In this mode, the government renovates the housing after considering the needs of the original inhabitants. After renovation, the original inhabitants move back. The municipal and district governments bear the repair and resettlement costs.
Over the past few decades, Shanghai has mainly addressed lane housing using the first and second methods, positively impacting economic growth. However, some historic buildings were demolished under the first and second methods. HD has led to the disappearance of historical features and has adversely affected the social network. Therefore, in the past two years, Shanghai has gradually begun to pilot the third approach, striving to preserve historic buildings and social networks. Since 2017, Shanghai has introduced some policies to promote HCR, as shown in Table 4 . Shanghai has put a good deal of effort into implementing HCR in recent years. However, some interviewees reported that Shanghai's HCR practices still need improvement. The transition from HD to HCR is unsatisfying. Although the government's work plan during the 13th Five-Year Plan period indicates that 2.5 million square meters of lane housing should be renovated, only a few projects in Shanghai are implementing HCR, such as Chunyang Lane. Therefore, the transition from HD to HCR is slow.
Challenges in the Present HCR Practice
Based on the field investigations and semistructured interviews, key challenges in Shanghai's transition from HD to HCR were identified. Table 5 summarizes these challenges. A large gap between reality and residents' psychological expectation 10 4
A lack of stakeholders' involvement 6
Challenge 1: Funding shortages. Funding is a precondition for completing HCR. Shanghai has special funds (hereinafter referred to as "special funds") for protecting historic buildings and promoting urban organic renewal. Special funds have been applied to subsidize renovating old houses and protected buildings. However, two interviewees (i.e., E4, E6) indicated that government finances are insufficient to cover all renovation projects.
Interviewees, especially first-line government employees, pointed out that under HD, the predemolition expenses are paid by the district government. However, land-transferring fees paid to the district government are low because the land is planned for commercial use. Recently, commercial real estate has not been as profitable as residential real estate. Therefore, the land-transferring fees of commercial land are lower than those of residential land in Shanghai. The income is insufficient to cover expenses; the district government loses money. After implementing HCR under the current regulatory system, the district government's losses become more serious. With HCR, all expenditures are co-financed by municipal and district governments; those expenditures cover relocation, resettlement, and renovation costs. However, the government receives no land-transferring fees because the right to use the land has not been transferred. For example, in the first phase of the Chunyang Lane project, the government pays all the fees, while residents do not pay. As a result, interviewees believed the Chunyang Lane project is not a sustainable model. They recommended that HCR implementation should involve social funds. They also suggested that special funds should have a flexible channel for injecting capital.
A current urgent issue is addressing the need for other financing sources besides the government. However, from the developers' point of view, the current HCR project is unprofitable, so few developers are willing to invest. This is because the current HCR regulations require preserving both the original inhabitants and the buildings. In this context, developers cannot make a profit. What is worse, renovation costs in HCR are high, and the task is challenging. Considering Hongkou District as an example, the district government plans to implement lane renovations for 5000 households every year; the cost per household is calculated as 300,000 RMB. Thus, nearly 1.5 billion RMB is needed annually. The cost of each household is estimated based on the first phase of the Chunyang Lane project. The third phase of the Chunyang Lane project remains in progress during the writing of this paper, so official data have not already been released. There are 46 households in the first phase of the Chunyang Lane project, and the initial contract price for renovation is 11 million RMB. Considering the cost change and housing subsidy, the average household cost is approximately 300,000 RMB. Despite these numbers, in 2017, Hongkou District's housing security expenditures were only 490 million RMB [58] . Moreover, Shanghai has about 7.3 million square meters of lane housing that needs to be renovated in total, requiring an estimated 2.25 trillion RMB.
Challenge 2: An underdeveloped regulatory environment. Although Shanghai has introduced some HCR policies, Shanghai did not issue implementation regulations that were sufficiently detailed. For example, many lane houses are located in the area planned for commercial use; they are used as residences if HCR is implemented. In this case, there are no specific guidelines to address inconsistencies between planned and actual use in Shanghai.
Previous studies have highlighted the importance of the government in HCR projects, especially in policy formulation [51, 59] . Indeed, 15 interviewees thought the underdeveloped regulatory environment is currently the most serious problem. Shanghai has introduced a series of HCR regulations in the past two years; however, interviewees questioned the operability of these regulations.
The current regulations in Shanghai do not guide HCR practice well. Improvements are needed for different concerns. The first is the need to frame standards to preserve lane houses. Current HCR regulations in Shanghai protect buildings over 50 years old. As a result, many houses of no worth are under protection. These buildings are so dilapidated that renovation will not help them. Therefore, the current standards need adjustment. The second concern relates to new architectural design codes, such as spacing and lighting design codes. This is needed because lane housing cannot meet the current architectural design codes. For example, there are no firefighting corridors and staircases in lane houses; such facilities are compulsory in the current codes. The third concern is that there is no detailed institutional design for the FAR transfer; this makes the transfer of FAR between different regions difficult to perform. Most lane houses are downtown and are planned with high FAR; however, the HCR regulations make the planned FAR impossible to achieve. In addition, Shanghai has issued a regulation to allow the FAR to be transferred to different regions; however, the specific steps are not clear.
Challenge 3: A large gap between reality and residents' psychological expectation. Under the HD policy, residents can receive large amounts of compensation for land expropriation. This money often helps residents buy a new house and can even render them rich. In China, many people have become wealthy because their houses have been demolished; they are called "demolition parvenus" (chai'erdai). Demolition parvenus became rich because of compensation for HD. However, under the current HCR policy, residents receive monthly accommodation subsidies during the repairs. As a result, the HCR policy brings far less direct profit to residents than HD; the comparison between HCR and HD has a significant impact on residents' satisfaction [7, 60] . Moreover, residents do not have enough understanding of HCR policy. Some government officials have reported that it is difficult for residents to correctly understand official policies and to comprehend the sociocultural significance of HCR. Therefore, the transition from HD to HCR is unacceptable to most residents.
Two interviewees (i.e., E5, E9) mentioned that in practice, the district government has eased the gap between reality and residents' psychological expectation by two steps. The first was that the neighborhood committee asks residents whether they would like to renovate their houses. The second was that designers ask each household for its specific needs. In this process, the district government needs to do a lot of outreach. Meanwhile, the district government employees need to emphasize persistently to the residents that their houses will not be expropriated. However, this method is time-consuming and difficult to apply widely. Therefore, interviewees recommend that the municipal government should take actions to address this issue.
Challenge 4: A lack of stakeholders' involvement. Engaging communities in HCR projects can increase social sustainability and facilitate the social inclusiveness of projects [12] . By involving enterprises in HCR projects, social funds can be injected [11] . At the same time, the participation of multiple stakeholders can help innovate new operating modes for HCR.
The Shanghai HCR policy highlights the need to strive for the understanding and support of citizens and society. However, the current HCR practice in Shanghai has not achieved this. The main HCR stakeholder is the government; the participation of multiple stakeholders has not been realized. Almost all the interviewees mentioned that the government has the absolute initiative in HCR practice, while other social stakeholders lack the motivation and channels for participation.
Some interviewees proposed ways to increase multiple stakeholders' involvement in HCR projects. On the one hand, some entrepreneurs have suggested that, as mentioned earlier, companies could be attracted to the process by improving and revising regulations. On the other hand, a general manager (i.e., E14) proposed that design, decoration, rental, and consulting enterprises could be mobilized to improve market participation. At the same time, the government should take measures to activate the lane house sale and rental market to encourage residents' participation.
Measures to Promote Current HCR Practice
Based on the suggestions proposed by interviewees in semistructured interviews, three group discussions were organized to brainstorm possible policy measures. After that, expert argumentation was organized to analyze and discuss these presented measures. As a result, five measures were proposed (as shown in Figure 3 ). These five recommendations relate to instructional policies (M1, M2, M3), platform construction (M2, M4), and capital operation (M5). These measures can be piloted at the community level and then be transitioned to the urban level. Internal community momentum will gradually form sustainable interests and rules, and then achieve sustainable implementation at the urban level [61] . Figure 3 shows the corresponding relationship between each measure and the challenges. Five measures are described in detail below. The thick solid line indicates that the measure focuses on solving the challenge; the thin dotted line indicates that the measure has a positive impact on solving the challenge.
for radiologists during diagnosis, reduce the workload of doctors, and improve the accuracy of diagnosis [4] .
The characteristics of breast cancer mainly include three parts: Mass, calcification, and architectural distortion (AD). AD is a distortion of the mammary gland when the lesion destroys the normal structure of the mammary gland but there is no mass [5] . Due to the complexity of the cause of AD, the limitations of image quality and doctor experience during the examination, radiologists often misjudge AD [5] . Thus, the detection and analysis of AD has become a research hot-spot in the field of CAD breast cancer.
Recently, many computer-aided AD detection algorithms have been proposed. Guo et al. proposed a fractal analysis method to distinguish normal breast and AD of the region of interest (ROI), however, this method required ROI to be set in advance [6] . Ayres et al. proposed using Gabor filters and phase portrait to detect AD by analyzing the texture direction of the mammograms, with a sensitivity of 84% [7] . Ayres et al. proposed a Geometrically Constrained Phase Portrait Model (GCPPM) method, which greatly reduced the false positive rate [8] . Banik et al. proposed a method for detecting AD using the direction texture obtained by the Gabor filter group, with a sensitivity of 88% [9] . Biswas et al. proposed a Gaussian Mixture Model (GMM) to detect AD with a sensitivity of 84% [10] . Anand et al. proposed using contourlet transform and neural network to detect AD, with an accuracy of 64% [11] . Rangayyan et al. proposed employing the angular deviation degree of the linear structure of breast tissue as a feature to detect AD [12] . Zhang et al. proposed to calculate the similarity convergence index of breast speculations for detecting AD, with a sensitivity of 88.9% [13] . Lakshmanan et al. proposed using a high-pass isotropic filter to detect suspicious regions of AD, and identified AD by detecting contours of suspicious regions [14] . Yoshikawa et al. proposed using an adaptive Gabor filter to detect AD, and the filter parameters were adjusted according to the mammary structure [15] . Matsubara et al. proposed to extract the line structure from the mammograms by the normal curvature for detecting AD [16] . Lakshmanan et al. proposed using geometrical properties of edge structures for detecting AD [17] . Narváez et al. extracted the linear structure information in the ROI and the edge, and formed a new feature vector according to different weights, AD was detected by SVM, and with an accuracy of 89% [18] . Akhtar et al. proposed using a Measure 1: Revision to HD policy. To level out residents' income under HD and HCR, many interviewees advocated for reducing the compensation for housing demolition. Excessive HD compensation in Shanghai has led to the emergence of many demolition parvenus and social conflicts [62] . The government has also invested considerable labor and material resources in HD implementation. At the same time, as Shanghai's land market has entered a stage of stock adjustment, low land-transferring incomes make it difficult for governments to cover HD costs. Therefore, the HD policy should be revised. Relevant departments such as the Housing Administration Bureau, the Planning and Land Resources Administration Bureau, and the Development and Reform Commission need to cooperate and undertake the revision of HD policies, with the main purpose of reducing HD compensation.
In addition, while modifying HD policy, residents should also be educated so that they could understand how the rent or price of lane houses will increase after HCR. In this way, residents would anticipate that they would gain more profits through HCR than HD. This measure can effectively address Challenges 1, 3, and 4, especially Challenge 3.
Measure 2: Breakthroughs in construction planning and FAR. Shanghai's HCR policy needs two types of breakthroughs. The first one is breaking through construction restrictions, including allowing developers to "move" and "cluster" historic buildings. Moving the buildings is technically feasible [63] . Allowing the clustering of lane houses can facilitate land redevelopment because the bits of available land will be gathered together. The developers can thus use the land more efficiently.
The second is that FAR should be allowed to increase appropriately. This means reducing restrictions on building height. Increasing the current FAR could allow enterprises to achieve capital balance [64] and avoid disorderly urban expansion. At the same time, the relevant government departments should formulate a detailed FAR transfer system as soon as possible. The new system should break through the inter-regional FAR transfer restrictions. Furthermore, the new system should set methods for transferring planning indicators and determining land status. This measure would establish a FAR trading platform at the municipal and district level (as shown in Figure 4 ). Through this platform, FAR can be transferred across different districts under the supervision and negotiation of municipal governments. Construction areas and historical blocks could apply for FAR exchange in district platforms, and every district platform would share information on the municipal platform. In this way, the municipal platform could coordinate and organize between different districts and achieve FAR exchange across the whole city. The municipal platform consists of relevant municipal government departments, including the Construction Committee, the Planning and Land Resource Administration Bureau, and the Development and Reform Commission. They supervise the district platforms and control the total FAR amount from the municipal view. If the users of two pieces of land intended to exchange FAR, they could negotiate privately and apply for scheme approval in the district platform. After the scheme is approved, it must be published publicly for supervision. This measure would help solve Challenges 1 and 2. Measure 3: Guidelines for housing screening and HCR implementation Several interviewees explained that an important practical problem is that it is unclear whether some plots should be demolished or rebuilt. Therefore, they proposed that detailed guidelines for housing screening should be compiled as soon as possible. In addition, guidelines for HCR implementation should be formulated as soon as possible. For example, relevant government departments should make improvements to existing architectural design codes as quickly as possible based on HCR practices.
For both guidelines, specific implementation details are needed. The key objective is to develop detailed standards for housing screening and HCR implementation so that they can be implemented in practice. Implementing Measure 3 would address Challenge 2; Challenges 1 and 3 will also be positively affected.
Measure 4: Establishing a platform for multi-stakeholder engagement It is important to realize multi-stakeholder engagement in the process of implementing HCR [65] . To facilitate multi-stakeholder participation, many interviewees believe the government should create a platform for HCR (hereinafter referred to as the "platform"). The platform should integrate Measure 3: Guidelines for housing screening and HCR implementation. Several interviewees explained that an important practical problem is that it is unclear whether some plots should be demolished or rebuilt. Therefore, they proposed that detailed guidelines for housing screening should be compiled as soon as possible. In addition, guidelines for HCR implementation should be formulated as soon as possible. For example, relevant government departments should make improvements to existing architectural design codes as quickly as possible based on HCR practices.
Measure 4: Establishing a platform for multi-stakeholder engagement. It is important to realize multi-stakeholder engagement in the process of implementing HCR [65] . To facilitate multi-stakeholder participation, many interviewees believe the government should create a platform for HCR (hereinafter referred to as the "platform"). The platform should integrate design, decoration, financial service, leasing, trade, and other services. In the platform, the government would be responsible for issuing relevant support policies. Residents may independently apply to renovate their houses. Based on the residents' requests, the designer would participate in the feasibility study and develop the renovation plan. In addition, decoration companies could also enter the platform. The neighborhood committee and residents should choose a decoration company together. Furthermore, financial institutions could enter the platform. If residents were to borrow money to pay for the design and decoration of the housing renovation, financial institutions could provide them with special loans. If residents chose to pay with their own money, they could apply to the government for special subsidies (refer to Measure 5). Finally, renovated houses could be rented or sold to all consumers on the platform. In this way, residents could acquire ownership of lane houses; housing ownership plays an important role in improving residents' happiness [66] . The schematic diagram of the platform is shown in Figure 5 . This measure is proposed for Challenge 4; it also has a positive impact on Challenges 1 and 3. residents were to borrow money to pay for the design and decoration of the housing renovation, financial institutions could provide them with special loans. If residents chose to pay with their own money, they could apply to the government for special subsidies (refer to Measure 5). Finally, renovated houses could be rented or sold to all consumers on the platform. In this way, residents could acquire ownership of lane houses; housing ownership plays an important role in improving residents' happiness [66] . The schematic diagram of the platform is shown in Figure 5 . This measure is proposed for Challenge 4; it also has a positive impact on Challenges 1 and 3. 
Measure 5: Degressive subsidies
Interviewees argued that HCR projects should be invested in by the government because urban heritage provides valuable cultural resources. However, they believe that residents should also invest because they are the ultimate beneficiaries. They proposed that, for HCR projects, government subsidies can be gradually reduced. Moreover, in the process of reducing subsidies, residents should be guided to invest. The main difficulty lies in eliminating residents' expectations; residents expect the continuation of "HD's high compensation" and "HCR's full subsidies" approaches. This can be addressed through outreach. Specifically, the Shanghai housing management department should provide an advance announcement of the proportion of government funding that will go toward HCR projects. They should then publicize the plan to residents through street offices. The outreach should emphasize that the government will reduce the proportion of government funding year by year; the remaining proportion must be raised by the residents themselves. In other words, the sooner residents apply for renovations, the higher the proportion of government funding will be. In addition, the government should grant subsidies to the elderly living alone and to families with low incomes (in line with the minimum living standard in Shanghai). The schematic diagram of degressive subsidies in HCR is shown in Figure 6 . As time goes by, government subsidies will decrease, and residents will contribute more. This measure focuses on solving Challenge 1; it can also support Challenge 4. Interviewees argued that HCR projects should be invested in by the government because urban heritage provides valuable cultural resources. However, they believe that residents should also invest because they are the ultimate beneficiaries. They proposed that, for HCR projects, government subsidies can be gradually reduced. Moreover, in the process of reducing subsidies, residents should be guided to invest. The main difficulty lies in eliminating residents' expectations; residents expect the continuation of "HD's high compensation" and "HCR's full subsidies" approaches. This can be addressed through outreach. Specifically, the Shanghai housing management department should provide an advance announcement of the proportion of government funding that will go toward HCR projects. They should then publicize the plan to residents through street offices. The outreach should emphasize that the government will reduce the proportion of government funding year by year; the remaining proportion must be raised by the residents themselves. In other words, the sooner residents apply for renovations, the higher the proportion of government funding will be. In addition, the government should grant subsidies to the elderly living alone and to families with low incomes (in line with the minimum living standard in Shanghai). The schematic diagram of degressive subsidies in HCR is shown in Figure 6 . As time goes by, government subsidies will decrease, and residents will contribute more. This measure focuses on solving Challenge 1; it can also support Challenge 4. 
Conclusions
Under the double stimulation of housing reform and urban renewal in the last century, China has set off a wave of housing demolition. Some historic buildings were demolished. Therefore, HCR has been proposed and has received attention in China. This study investigates the most serious challenges faced by Shanghai HCR and proposes measures to address them. The first-hand data were collected using multiple approaches, including literature and regulation reviews, field investigations, and semistructured interviews. The field investigations were conducted in typical HCR pilot projects in Shanghai to obtain part of the first-hand data, and semistructured interviews were conducted to get the other part. Qualitative analysis was used via NVivo12 to process the data. The current HCR practices in Shanghai and key challenges in current practices were summarized. Some suggestions were also extracted. Based on these recommendations, group discussions and expert argumentation were held to draw up the final countermeasures.
Shanghai has invested significant effort into promoting HCR practice in the past few years. However, the transition from HD to HCR is slow, and some challenges remain. There are shortages in HCR funding, and the current regulations cannot effectively guide HCR project implementation. In addition, the high expropriation compensation in HD policy has created a significant psychological gap between the government and residents. Furthermore, the HCR project lacks the involvement of multiple stakeholders. It is recommended that the government strengthen its leadership by developing guidelines for revising HD policy, breaking through current construction planning and FAR, screening housing, and implementing HCR. Moreover, the government is recommended to establish platforms for FAR trading and multi-stakeholder engagement. It is also suggested that HCR projects should adopt degressive subsidies. These countermeasures can help to support reductions in government fiscal expenditures, improvements in the current regulatory system, alleviation in the psychological gap between the government and residents, and engagements of multiple stakeholders. The results of this study can help Shanghai to promote HCR implementation and can be used by other cities in China with similar experiences.
The main limitation of this study is that the measures proposed in this paper are only directional; these measures do not provide specific steps. Research is needed on each measure proposed in this study to formulate more specific and detailed implementation plans. In the future, other typical cities (such as Beijing and Guangzhou) could be investigated and more pilot projects could be undertaken to provide suggestions from a municipal and national perspective. 
Shanghai has invested significant effort into promoting HCR practice in the past few years. However, the transition from HD to HCR is slow, and some challenges remain. There are shortages in HCR funding, and the current regulations cannot effectively guide HCR project implementation. In addition, the high expropriation compensation in HD policy has created a large gap between reality and residents' psychological expectation. Furthermore, the HCR project lacks the involvement of multiple stakeholders. It is recommended that the government strengthen its leadership by developing guidelines for revising HD policy, breaking through current construction planning and FAR, screening housing, and implementing HCR. Moreover, the government is recommended to establish platforms for FAR trading and multi-stakeholder engagement. It is also suggested that HCR projects should adopt degressive subsidies. These countermeasures can help to support reductions in government fiscal expenditures, improvements in the current regulatory system, alleviation in the gap between reality and residents' psychological expectation, and engagements of multiple stakeholders. The results of this study can help Shanghai to promote HCR implementation and can be used by other cities in China with similar experiences.
